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HOACHUTEJIBHAABAIINCKA

PaGouasmporpammaydedbrorokypca«l eomeTpusi»0a30BoroypoBHAIL00ydaromuxcs 10—

1 1knaccoBpa3zpaborananaocHoBeDeiepanbHOrOrocy1apcTBEHHOr000pa30BaTeIbHOIOCTaHIapTAaC
peaHeroooIeroodpazoBaHus,Cy4E TOMCOBPEMEHHBIXMUPOBBIX TPEOOBAHHIMA, TPEIBABIIEMBIXKMATE
MaTUYeCKOMYOOpa30BaHUIO, UTPAIUIIHITPOCCHIICKOTr000pa3oBaHus, aTakKkecyd€ToMdperepaIbHOUp
abouelinporpaMMmbIBociUTaHusAn penepaabHOlipaboyeiinporpaMmbrydeOHOTOKypca«l eoMeTpusi».
PeanuzanusnporpaMMbio OeCTIeunBa€TOBIIAICHUCKITIOUEBEIMUKOMIIETEHIIUSMU, COCTABIIS FOLIIUMHO
CHOBY/UIICAMOPA3BUTUSMHENIPEPHIBHOT00OPA30BAHHUS, 1[I0 CTHOCTHOOIIEKYIIETYPHOT O, IMYHOCTH
OFOI/IHO3HaBaTeJIBHOI‘OpaSBI/ITI/ISIJII/I‘IHOCTI/IO6y‘-IaIOH_[I/IXC$I.

HEJJNU3YYEHUAYYEBHOI'OKYPCA

BaxHOCThY4eOHOTOKYpCAreOMETPHHHaypOBHECPETHET000IIEroo0pa3oBaHus00yCIOBICHA
MPaKTUYECKON3HAYMMOCThIOMETAIPEAMETHBIXUITPEIMETHBIXPE3YbTATOBOO YUCHUATCOMETPUMBH
arnpaBJICHUMIIMIHOCTHOTOPA3BUTHA00 ydaromuxcs, popMupoBanusi(h yHKIIMOHATTbHOHMaTeMaTHye
CKOWTPaMOTHOCTH,M3y4YCHUSAP YU X yde OHBIX TUCIUTUIAH. Pa3BUTHE Y00 yIarOIU X CATTPABUIBHBIXIT
PEICTaBICHUIOCYIIIHOCTHHIIPOUCX 0K ICHUUT€OMETPHUUCCKUXa0CTPAKIHIA,COOTHOIICHUHPEATLHO
TOMUJICATBHOT0,XapaKTePEOTPAKCHUAMATEMATHIECKOMHAYKO WS BICHUHUTIPOIIECCOBPEATLHOTOMHU
pa,MecTerecoMeTpUUBCUCTEM CHAYKHPOJINMATEMATHUECKOTOMOICTMPOBAHUSIBHAYYHOMITO3HAHHHUU
BIIPAKTUKECIIOCOOCTBYET(HOPMUPOBAHUIOHAYTHOTOMUPOBO33PCHUS yIAIIMXCS,aTAKKEKAUECTBMbI
IJICHUS, HEOOX 0 TUMBIX TSI A TAIAMBCOBPEMEHHOMOOIIIECTBE.

['eomeTpusIsSIBIAETCSIO0 JTHUMU 30230 BBIXIIPEIMETOBHAYPOBHECPEAHET000111eT000pa30BaHus, T
aKKaKoOecleunBaeTBO3MOKHOCTbU3YUEHUAKAK AU CIIUTIINHECTECTBEHHO -
Hay4YHOMHAIIPaBJIECHHOCTH, TAKUT yMaHUTaPHOM.

JlornyeckoeMslluieHUE, popMUPYEMOETTPUU3 yIEHUHOO yJa o IIMMUCSTIOHATHHHBIXOCHOBT €
OMETPHUHHIIOCTPOCHUNLIETIOYKMIIOTMYECKUX YTBEPKACHUNBXOICPELICHUAT€OMETPUYECKUX 314,y
MEHHUEBBIIBUTaTbUOINIPOBEPTraTbI UITOTE3BIHENIOCPEICTBEHHOUCTIOB3YIOTCAIPUPEIEHUN3a1a4€eCT
€CTBEHHO-HayYHOTOIIMKJIa,BUaCTHOCTUU3KYpCAPU3UKY.

YMEHHUEOPUEHTHUPOBATHCIBIIPOCTPAHCTBEUTPACTCYIIIECTBEHH YIOPOJIbBOBCEX00IACTIXICATE
TpHOCTHYENOBeKa. OpHEeHTAIUIYEIOBEKABOBPEMEHHUUITIPOCTPAHCTBE—HE00X0IMMOCYCIIOBUEETOC
OLIMATLHOTOOBITHUS,(HOPMAOTPAKEHHISIOKPYKAIOIIETOMUPA, yCIIOBUEYCIIEIITHOTOMIO3HAHUS U

AKTUBHOTO npeoOpa3oBaHUs JIEHCTBUTEITLHOCTH.

OnepupoBaHUETPOCTPAHCTBEHHBIMHOOPa3aMU0ObETNHICTPA3HBIEBHIBI ydEOHO N
TPYIOBOIAEATEIHHOCTH, ABISIETCIO0 THUMHU3MPO(HEeCCHOHATFHOBAKHBIXKAUeCTB, T0ITOMYaKT yallbH
azagadadopMHUPOBAHUSY 00 YUAIOIIUXCATPOCTPAHCTBEHHOTOMBIIIICHUIKAKPA3HOBUIHOCTH 00pa3
HOTOMBIIIIEHUSI—CYIIECTBEHHOTOKOMITOHEHTABIIOITOTOBKEKITPAKTHUECKOU IEATETLHOCTUTIOMHO
TUMHAIPABJICHHUSIM.

[enpocBoeHUsITIpOrpaMmMbIydeOHOTOKYpca«l eoMeTpusi»HA0a30BOMYPOBHEOO yIECHUSI—
00111€00pa30BaTENbHOCHOOIIEKYTHTYPHOECPA3BUTHEOOyUAIOIIUXCSTUepe300ecieueHHeBO3MOKHOC
THUIPHOOPETCHUSINUCTIONB30BAHMACUCTEMATHYECKUXT€OMETPHUECKUX3HAaHU U IeicTBU i, crierdu
YHBIXT'€OMETPUH,BO3MOKHOCTHYCIICITHOT OIIPOI0JKEHUSIO Opa30 BAHUSTIOCTICIINATTBHOCTSIM, HECBSI3
AQHHBIMCITPHUKJIAIHBIMHUCIIOIE30 BAHUEMT €OMETPHH.



[IporpammanoreoMeTpuHa0a30BOMYPOBHEIPEAHA3HAYCHAIII00 yJarOIUX CACPETHEUIIIKO
JIb1, HEUCTIBITHIBABIIMX 3HAYUTEJIbHBIX 3aTPyIHEHU T HAypOBHEO CHOBHOT 000111eroo0pa3oBanus. Tak
uMo0Opa3zoM,00ydaronuecsHada30BOMYpPOBHEI0JKHBIOCBOUTHOOIMEMATEMAaTHYECKUEYMEHHS,CB
SI3aHHBIECOCTICIIM(PUKOUTEOMETPHUMHEOOX 0 TUMBIEIISKU3HUBCOBpeMeHHOMOO1iecTBe. Kpomesto
r'0,0HUUMEIOTBO3MOKHOCTBU3YIUTBI €OMETPHIO00JIEETITY00KO,ECINBIATbHEHIIIEMBO3HUKHETHEO0
XOAMMOCTbBI€OMETPUYECKMX3HAHUSXBIIPO(ECCUOHATBbHONAEATEILHOCTH.

JIOCTIKEHHELEINOCBOCHHUATIPOTPaMMBIOOECIICUNBACTCPEIIEHUEMCOOTBETCTBYIOIINX 331
v.[IpuopureTHpiMU3agauaMuocBoeHusIKypca«l eomerpun»aadbasoBomypoHeB 1 0—1 1 kimaccaxsiBia
STFOTCSL:

(bopMupoBaHUENPEACTABICHUAOT COMETPUNKAKIYACTUMUPOBOHKYIBTYPBIHOCO3HAHNEEEB3aUMO
CBA3UCOKPYXKAIOIKUMMHUPOM;

(1)0pMI/IpOBaHI/IerCIICTaBJIeHI/ISIOMHOFOFpaHHI/IKaXI/ITeJIaXBpaHIeHI/IﬂKaKOBa)KHteIHII/IXMaTeMaT
HYCCKUXMOJCIAX,TO3BOJIAIOMNUX OITUChIBATbUN3YIaThbPA3HBICABIICHUAOKPYKAOIETOMUPA,

(opMupoBaHHEyMEHUApaACIIO3HaBaTbHAYEPTEkKaxX, MOAEIIXUBPEAIbHOMMUPEMHOT O PAaHHUKH
UTENIaBPALICHHUS;
OBJIaJICHUEMETOIaMHUPEIICHUA3a]auHAIIO CTPOCHUHAN300payKEHUSXITPOCTPAHCTBEHHBIX PUTYD;

(1)0pMI/IpOBaHI/IeyMeHI/IHOHepI/IpOBaTI)OCHOBHI)IMI/IHOHSITI/ISIMI/IOMHOFOFpaHHI/IKaXI/ITeJIaXBpaHIGH
HANHUXOCHOBHBEIMHUCBOHCTBAMH ;

OBJIAJICHUCATITOPUTMAMUPCIICHUSIOCHOBHBIXTUIIOB3a1a4, (1)OpMI/IpOBaHI/I€yM€HI/I$[HpOBOZ[I/ITI)H
CCIIOKHBICAOKA3ATCIIbHBICPACCYKACHUABXO ACPCIICHUACTCPCOMETPUUCCKHUX3aJaTN3aJauUCIIPAKTH
YCCKUMCOACPIKAHUCM

Pa3BUTHEHHTEIUICKTYATbHBIXUTBOPUYECKUXCIIOCOOHOCTEHOO YAt X Csl,[T03HABATEIbHOUAKTH
BHOCTH,UCCIEI0BATEIIbCKUXYMEHU N, KPUTUYHOCTUMBIILITIEHUS;
dbopmupoBanre  (QYHKIIMOHANBHOW  TPaMOTHOCTH, PENEBAaHTHOM  TE€OMETPHH:

YMEHHUEPACTIO3HABATHITPOSBICHUATEOMETPUUECKUX MTOHITHH, 00bEKTOBH 3aKOH

OMEPHOCTEHB peallbHbIXKU3HEHHBIXCUTYAIIUSIXUTTPUU3YICHUUIP yTUX YIEOHBIXTIPEMETOB, TPOSB
JICHUSI3aBUCUMOCTEHN3aKOHOMEPHOCTEH,(hOPMYTUPOBATEUX HAS3BIKETEOMETPHUHICO3IaBAThI€OME
TPUUYECKUEMOAEININ, TIPUMEHATHOCBOECHHBINT€OMETPUUECKUMANIIAPATIISIPEIIEHUSATTPAKTUKO-
OpUEHTHPOBAHHBIX331a4, THTEPIIPETUPOBATEUOIICHIUBATHIIOTYYCHHBIEPE3YIbTATHI.

OTHHQHTGHLHOﬁOCO6CHHOCTLIOHpOFpaMMBIﬂBJBIeTCSIBKJ'IIO‘-ICHI/ICBKyp CCTCPCOMCTPUHNBHAYA
J'ICCFOI/I3y‘-IeHI/I}ISaIIa‘-I,pCH_IaCMLIXHayPOBHCI/IHTyI/ITI/IBHOFOHO3HaHI/I${,I/IOHpCIlCJ'IéHHBIMO6p330MOpF
aHI/I3OBaHHa}Ipa6 OTaHaJHUMMH,4YTOCIIO COGCTByIOTp A3BUTUIOJIOTHYCCKOTOUTIPOCTPAHCTBCHHOI'O

MBIIUJICHUS, CTUMYIHMPYCT HTPOTCKAHUC HWHTYUTUBHBIX
nponeccoB,MOTHUB preTK,Z[aJIBHefIH.I CMYHU3 YUCHUIOTIPCIMCETA.

[IpennourenneoTnaETCAHATIISAIHO-
KOHCTPYKTHBHOMYMETO Y00 yIeHHS, TOECTHTEOPETUICCKUE3HAHUIUMEIOTBCBOCHOCHOBEYYBCTBEH
HOCTBIIPEAMETHO-
MPAKTUYECKONIEITENbHOCTH. PA3BUTHENIPOCTPAHCTBEHHBIX TPEACTABICHUNY YHaIIUXCABKYPCECTE
PEOMETPUHUIIPOBOIUTCA3ACUETPLIIICHHUS3a/1aYHACO3/IaHUETIPOCTPAHCTBEHHBIX00Pa30BHU3a1a4HAOTT
€pUPOBAHUEIIPOCTPAHCTBEHHBIMUOOpa3amu. Co31aHIe00pa3anpoBOIUTCACOTIOPOHHAHATIISTHOCT
b,a0TIEPUPOBAHNEOOPAZOM—
BYCJIOBUSXOTBJICUEHUSOTHATJISTHOCTH, MbICICHHOTOM3MEHEHUETOMCXO0THOTOCOICPKAHUSL.






OcHoBHBIE conepxarenbHble JuHUM Kypca «[eomerpum» B 10-11
kyaccax: «MHororpaHHUKN», «I I[pMbIEUIIIOCKOCTUBIIPOCTpaHCTBE, «TennaBpa
HIEHUs», «BEKTOPBIMKOOPAMHATBIBIIPOCTpaHCTBEY. DOpMHUpPOBAaHUEIOTNUECKUXYMEHUpacIpe e
S€TCSIHETOJILKOTIOCO AP KATEIIbHBIMIMHUAM, HOUIIOT01aMO0y4eHUIHAypOBHECPEHEr00011ero00
pa3oBaHusl.

Copepxanneo0pa30BaHUs,COOTBETCTBYIOLICEPEAMETHBIMPE3YIbTATAMOCBOCHUAPAOOYEHT
pOrpaMMBbl,pacipeeIEHHBIMIIOr01aMO0ydeHHS,CTPYKTYPUPOBAHOTAKUMOOPA30M,4TOOBI
OBJIJICHUE TEOMETPUYECKUMH  TOHATUSAMH U  HaBBIKAMH
OCYILIECTBIISUIOCHIIOCIIE0BATEIEHOUTIOCTYATEIbHO,CCOOII0ACHUEMITIPHHIIUITAIIPEEMCT
BEHHOCTH,YTOOBIHOBBIC3HAHUSBKIIIOUAIHNCHBOOIIYIOCUCTEM yT€OMETPUYECKUXITPEACTABICHUII00Y
YaIIUXCSL,pacIUPASUYyriIyossisieé,00pa3yanpouYHbIeMHOKECTBEHHBICCBS3ZH.

MECTOYYEBHOI'OKYPCABYYEBHOMIIJIAHE

HauzyuenuereomerpunorBoautcsa2uacaBuezenton 1 Oxinaccen2uacaBuenentonl 1 knacce,Bc
erozaznBarogaooydenus—134ydeOHpIxuaca.

YMK

10-11knace:
JI.C.Aranacsn,B.®.byry3oB,C.b.Kagomies,d.I".I1o3usk,J1.C. Kucenesa.l eomerpusi(6a3
OBBIHNYTTyOaeHHBIHYpOBeHb).10- 1 1 kitacchl. Yuebnnk.Mocksa. «[IpocBemieHue.



COJEP KAHUEYYEBHOT'OKYPCA
10KJIACC
IIpAMBIEUIIIOCKOCTHBIIPOCTPAHCTBE

OcHoBHblenOHATUsACTEpEOMETpUH. TOUKa, TpsiMast, INIOCKOCTh, IpocTpaHcTBO. I loHsTHEOOAKE
HMOMaTHUYECKOMIIOCTPOEHHUHUCTEPEOMETPUN :aKCHOMBICTEPEOMETPUUUCIIECICTBUSIU3HUX.

B3anmHoepacnonoxeHHenpsMbIXBIIPOCTPAHCTBE: [IEPECEKAIOLINECS], TapalJIeIbHbIEHCKPELL]
uBaronecsnpsamele. I lapannenbHOCTBIPAMBIXUIITIOCKOCTEHBIIPOCTPAHCTBE  ApAILJIEIbHBICTIPAM
BIEBIIPOCTPAHCTBE;1apAIIIEIbHOCTBTPEXIPIMBIX; [1aPAJIETbHOCTHIPIMONUILUIOCKOCTH. Y TJIBICCOH
anpaBJIEeHHBIMACTOPOHAMM; YT OJIMEXK IYIPSIMBIMUBIIPOCTPAHCTBE. [TapannenbHOCTD

IJIOCKOCTEH! HapajuleJbHbIE MIOCKOCTH;
cBoiicTBanapamenbHbIXmiockocreit. I pocTeimmenpocTpancTBEHHBIEPUTYPBI
HAIUIOCKOCTH . TETPadAp,Ky0,napasuieNen e ;10OCTPOCHUECEUCHUIA.

[lepneH UK yAIPHOCTBIPSIMOMUITIIOCKOCTHU  IIEPIIEHAUKYIIS PHBIETIPSIMBIEBII POCTPAHCTBE, IS
MblenapasiebHbIeUIEPIIeH IUKYISPHBIEKIIOCKO CTH, TPU3HAKIIEPIICH TUK Y ISIPHOCTUIIPAMOMHUILIO
CKOCTHU,T€OpEeMaOIPAMONIEePIeH IUKYISIPHOUIIIIOCKOCTHU. Y TIIBIBIPOCTPAHCTBE: yTOIMEKAYIPAMO
HUIII0CKOCTBIO; ABYT PAaHHBIIYT0J1,IMH e HBIH Yo AByrpaHHOroyria. [ lepnen iuK ynsspuHaKkIO HHbI
€:pacCcTOSTHUEOTTOUKHIOMIIOCKOCTH,PACCTOSIHUEOTIIPSAMO M A0MIIOCKOCTH, IPOESKIMA(DUT yphIHAILIO
ckocTh. [ lepneH INKyIApHOCTBINIOCKOCTEW: TPU3HAKIIEPIICH UK YT PHOCTUABYXIUIOCKOCTEN. Teope
MaoTpEXTEePIEHIUKYAPaX.

MHororpanHuKHu

IloHATHE MHOIOTpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOIOTPAaHHUKA, BBIMYKIIBIC

MHEBBITYKJIBIEMHOTOT PaHHUKH; pa3BEPTKaMHOrorpanauka. [ Ipusma:n-
YroJIbHAANPU3Ma; 'PAHUNOCHOBAHUATIPU3MBI; IPSIMasHAKJIOHHASTIPU3MbI;00KOBAsIUIIOIHASITIOBED
xHoCThIpu3Msbl. [ apannenenunen, mpsaMo yroyibHeliinapasuienenuneauerocsocrsa. [ Impamu na:n-
YroJbHasAMUpPaMu/1a,I'paHUHOCHOBAaHUETUPAMUIbI;00KOBasIUIIOIHASTIOBEPXHOCTHITUPAMHU/IBL; IPAB
WIbHASINYCEUYEHHAAMPAMHUIA. DIIEMEHTBITPU3MBINTTPaMUIbL. [ [paBUIBHBIEMHOTOTPAHHUKH : TIOHS
THETIPAaBWJIBHOTOMHOTOT PAHHUKA; IPABUIIbHASTIPU3MAUIIPABUIIbHAAIIMPAMHI/1A; TIPABUIIbHASTPEYT O
JbHAANMPaMUAAUTIPaBUIBHBIATETpadAp;Ky0. I lpeacraBienneonpaBuIbHBIXMHOTOIPaHHUKAX :OKTa
a7p,noAeKkadapunKoca’ap. CedeHUsnpU3MbIMITAPAMUIBIL.

CI/IMMeTpI/IHBHpO CTPaHCTBE:CUMM eTpI/ISIOTHOCI/ITeJ'II)HOTO‘—IKI/I,HpHMOﬁ , JINIOCKOCTM. OJIEeMEHTHI
CUMMCETpUUBIIUpaMUAaX, HapajliCICnuneaax,MpaBuJIbHBIXMHOT'OTPpaHHUKAX.

BrruucnennesneMeHTOBMHOTOTPaHHUKOB: pE0pa, inaroHad, yribsl. [ momaas00koBoHIOBED
XHOCTHH TTOJTHOUIIOBEPXHOCTHITPSIMOUTTPU3MBI, TUIOIIAIb O CHOBAaHU M, TEOpeMa 000KOBOMIIOBEPXHO
ctunpsiMoinpu3msl. [ 11o111a 100 K0OBOHTTOBEPXHO CTUUIIOBEPXHO CTUITPABUILHO MITUPAMUIBI, TEOPE
MaorutoaanyceuéHHonupamuabl. [ loasTneo600bEMe. O0bEMITUPaMHUTBI, IPU3MBI.

[Tono6usieTenaBnpocTpancTBe. COOTHOMECHUAMEX AYIUIOIAAIMUOOBEMAM  TOBEPXHOCTEH,
UTOA0OHBIXTEI.



11KJIACC
TenaBpamenust

[unmmHaprYecKasIoBEPXHOCTh,00pa3yIO IS IIIHHIPUYECKOUTIOBEPXHOCTH, O CHIIMITUHIPH
YeCKOMMOBEpXHOCTU. L [MITHMH TP 0CHOBAaHUSMOOKOBASTIOBEPXHOCTh,00pa3yIOIIAsnOCh; IO 500
KOBOMHUIIOJTHOMTIOBEPXHOCTH.

KonnyeckasnoBepxHOCTh,00pa3y0IMEKOHHUYECKONTTOBEPXHOCTH,0CbUBEPIINHAKOHUYECKO
inoeepxnoctu.Konyc:ocHoBaHnenBepinHa,00pa3yonasnoch; iomnaa»,00 KOBOHUIIOTHONTIOBED
XHOCTH. Y Ce4EHHBIHKOHYC:00pa3yIOINEeNBbICOTA;0 CHOBAHUSIMOOKOBASIOBEPXHOCTb.

Cdepanmap:ueHTp,paguyc, imaMeTp;miomaabnosepxHoctucdepsl. B3anMuoepacnonoxenu
ecephINIIIOCKOCTH; KacaTelbHAsIIOCKOCThKC(hEpe;mIoImaaschepsl.

N300pakeHNEeTeNBpaIlCHUSIHAIUIOCKOCTH. Pa3BEp TKAIMITMHApanKoHYyCa.

KomMOunanuutenBpaneHUsIMMHOTOTPaHHUKOB. MHOTOT paHHUK, 0 CaHHbIHOKOTI0Cchephl;ch
epa,BIUCaHHAsSBMHOTOTPAHHUK, I TEIIOBPALIICHHUS.

[TonsTeo600bEMe. OcHOBHBIECBON CTBA0OBEMOBTEIN. TeopeMao000bEMENTPSIMOYTOJILHOTOIT
apayuienenunenanciencTusuzHe. O0bEMIMIMHApa, KoHyca. O0bEMIIapanmionaabcheps.

[TogoGHbIeTenaBnpocTpancTBe. COOTHOMICHUAMEK YO MAAIMUIIOBEPXHOCTEH,00bEMaMu
IO OOHBIXTEN.

CeuenusunnHpa(napaieTbHOUIIEPIICH UK YT PHOOCH ),CEICHUSIKOHyca(apaieIbHOe0C
HOBaHUIOUTIPOXOISIIeCYePE3BEPIINHY),CEUCHUIIIApA.

BeKTopblHKOOp)IHHaTbIBHpOCTpaHCTBe

BexTopHamiockocTunBnpocTpancTse. Cl10KEHUENBBIUNTAHUEBEKTOPOB. Y MHOKEHUEBEKTOP
aHauucio.PasnoxxeHneBeKkTropanoTpéMHEKOMILIaHapHBIMBEKTOpam. [ IpaBritonapannenenunena. P
€IIeHNE3a,/1a4,CBA3aHHBIX CTPUMEHEHUEMIIPAaBIIIIeli cTBUIICBEKTOpamu. I IpssmoyrosbHasicucteMak
oopauHatBIpocTpancTBe. KoopannareiBekTopa. I IpocreiinmesagaunBkoopinHaTax. Y rOJIMEK/1yB
exropamu.CKalIpHOENIPON3BEIEHUEBEKTOPOB. BhIUMCIEHNEYTTIOBMEX IYIPSIMBIMUNIIIIOCKOCTSIMHU
.KoopanHaTHO-BEKTOPHBIIMETO JIPUPEILIEHUUT€OMETPUYECKUX3a0au.



INVIAHUPYEMBIEPE3YJIBTATbBI

JJMYHOCTHBIEPE3YJIbTATBI

JIMYHO CTHBIEPE3YAbTATHIOCBOCHUATIPOTpaMMblydeOHOTonpeameTa«MareMaTHKa»XapakTep
U3YIOTCSL:

FpamancxoeBocnnTanue:

C(OPMHPOBAHHOCTBIO TPAXKAAHCKOW TO3MLIMU OOYJaromEerocss Kak aKTHBHOTO
MOTBETCTBEHHOIOWJIEHAPOCCUICKOr000I1eCTBA, TPEICTABICHUEMO
MaTEeMaTHYECKUXOCHOBAX ) YHKIIMOHUPOBAHUAPA3IUUHBIXCTPYKTYP,ABICHU N, IPOLIEAYPIPaXkKIaHC
KOT00011ecTBa(BBIOOPHI,OIPOCHIUIIP. ), YMEHHEMB3aUMO1CHICTBOBATHCCOIIMATbHBIMUMHCTUTYTAMH
BCOOTBETCTBUUCUX(YHKIIUIMUUHA3HAYECHUEM.

HanI/IOTI/I'leCKOQBOCHI/ITaHI/[e:

c(OPMHPOBAHHOCTHIOPOCCHICKONTPAYKAAHCKOHMIEHTHYHOCTH, YBOKEHUSIKIIPOIIUIOMYHHAC
TOSIIEMYPOCCUICKONMATEMATHKY, IEHHOCTHBIMOTHOILIEHUEMKJO CTHKEHUSIMPOCCUMCKMXMaTEMa
TUKOBUPOCCUNCKOMMATEMaTUYECKOMILIKOJIBI, KUCIIOIb30BAHUIOATUX TOCTHKCHUMBAPYTUXHAYKAX,
TEXHOJIOTUSIX,C(HEepaxIKOHOMUKH.

I_[yXOBHO-HpaBCTBeHHOFOBOCHI/ITaHI/Iﬂ:

OCO3HAHMEM JIYXOBHBIX IEHHOCTEM POCCHUHCKOTO HapoJa;
c(hopMUPOBAHHOCTHIOHPABCTBEHHOTOCO3HAHUS,ATHIECKOTOIIOBEICHUS,CBSI3
AHHOTOCIPAKTUYECKUMITPUMEHEHUEM IO CTHKCHUMHAYKUUEATENBHOCThIOYUEHOT0;0CO3HAHUEMIT
WYHOTOBKJIA/IaBIIOCTPOCHUEYCTOHIMBOTO0 YYIIETO.

ICTeTHYECKOCBOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKJIKOYasg  ICTETUKY
MaTeMaTHYeCKUX3aKOHOMEPHOCTEH,00bEKTOB,
3a]1a4,peIIeHU I, pacCcy K AeHU1;BOCIPUUMUYUBOCTbIO
KMaTeMaTH4eCKUMacIeKTaMpa3INYHbIXBUI0BUCKYCCTBA.

duznyecKkoeBOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUSATIPUMEHSITh MATEMAaTHICCKUE3HAHUIBUHTEpECaX 3JI0POBOTOHO
€30MacHOr000pa3aKU3HU,0 TBETCTBEHHOTOO THOIIICHUSIKCBOEM Y3 I0pOBBI0 (310pOBOCTUTAHKE, COAIT
AHCUPOBAHHBIAPEIKUM3aHATHHHOT/ABIXA, PET yIIApHAsAPU3NUCCKAIAKTUBHOCTD); PH3UUECKOTO
COBEpIIIEHCTBOBAHUS, npu 3aHATUIX CHOPTHUBHO-
03/10POBUTENBHONAEATEILHOCTHIO.

TpynoBoeBocniuranue:

TOTOBHOCTBIOKTPYIY,0CO3HAHUEMIIEHHOCTUTPYAOTIOOUS ;MHTepECOMKpa3nnuHbIMchepammpodec
CUOHAJIBHOMAEATENBHOCTH,CBSI3aHHBIMCMATEMATUKOMNEENPHIIOKEHUSIMH,






YMEHUEMCOBEPIIATHOCO3HAHHBIMBRIOOPOYAYIIEHTTPOPECCUUNPEATH30BHIBATHCOOCTBEHHBICIKU3H
CHHBICTUIAHBI;TOTOBHOCTHIOMCIIOCOOHOCThIOKMATEMaTHUYECKOMY0Opa30BaHNIONCaMOO0Opa30BaHu
10 HAaNPOTSDKEHUHUBCEH)KM3HN; TOTOBHOCTBIOK aKTHBHOMYY4aCTUIOBPEIICHUUITPAKTUICCKUX3a1a4
MaTeMaTquCKOfIHaHpaBJICHHOCTI/I.

IKOJOrHYECKOEBOCIIUTAHME:

c(OPMHPOBAHHOCTHIOIKOIOTHUECKOMKYITBTYPHI, TIOHUMAaHHUEMBIUSHUSICOIIUATBHO -
SKOHOMMYECKUXIIPOLIECCOBHACOCTOSIHUENIPUPOTHONMCOLINATBHONCPEIBI,0CO3HAHUEMIJIO0ATILHOT
0 XapakTepa OSKOJOTHMYECKMX TMpoOieM; OpueHTalue Ha
pUMEHEHHEMaTeMaTHUeCKUX3HAHU I TSP eI eHU13a1a4BO0TaCTHOKP Y KArOIIeic
penabl, IIaHUPOBAHUAIOCTYIKOBUOLIEHKMMXBO3MOKHBIXIIOCIIEICTBUNUISIOKP Y KAIOIIEHCPEIbI.

I{eHHOCTHHAYYHOI OIIO3HAHUA

c(OpMUPOBAHHOCTHIOMUPOBO33PEHUS,COOTBETCTBYIOIIETOCOBPEMEHHOMYYPOBHIOPA3BUTHUS
HAyKUHOOIIIeCTBEHHOUITPAKTUKH, TOHIMAHHEMMAaTeMaTHIeCKOHA YK KaKC(PEephIueIOBEUECKOM e
SITENBHOCTH,ATAIOBEEPA3ZBUTUAN3HAYMMO CTH VI PA3BUT UM BUIIU3ALIM N ; OBJIAICHUEMA3BIKOMMATE

MAaTHKMMMAaTEMaTHYECKOMKYIBTYPOUKAK CPEICTBOMIIO3HAHUAMUPA;TOTOBHOCTBIOOCYILECTBIISTHI
POEKTHYIOUHUCCIIEN0BATENIbCKYIOAEATEIbHOCTBUH IUBU1YAIbHOUBIPYIIIIE.

METAINIPEIMETHBIEPE3YJIbTATBI

MertanpeaMeTHblepe3ylIbTaThl0CBOCHUSAIIPOTpaMMblydeOHOTronpeaMeTa«MaremaTuka»nxapa

KTEPU3YIOTCS OBJIaJICHUEM
YHUBEPCATbHBIMUNO3HABAM el1b HBIMUOCIICMBUAMU, Y HUBEPCANbHLIMUKO
MMYHUKAMUBHBIMU oeticmeusmu, VHUBEPCAbHLIMU

DPe2yIAMUEHbIMUOCTUCMBUIMU.

1) Vuusepcanvnuvienoznasamensnuiedeiicmeus, 06ecneuusarom@opmupo8anueda’06biXxKoeH
UMUBHBIXNPOYECcCco600yuaouuxcs(0c80eHUeMen00068NO3HAHUSOKPYIHCAIOWE2OMUPA; APUMEHEHUEe
JIO2UHECKUX, UCCNeO08AMeNbCKUXONEPayull, yMeHuipabomamscungopmayuei).

Ba3soBbliesiornuyeckueaeicTBu:

BBISIBIISIThXaPAKTEPU30BATHCYIECTBEHHBICTIPU3HAKUMATEMAaTHUECKUX00BEKTOB, IOHATUH],OT
HOLIEHUIMEX TYTIOHATUAMU; (DOPMYITHPOBATHOIIPEIETICHUANOHITU N ; yCTaHABIMBATHCYIIECTBEHH
bINpU3HaKKIacCU(DUKAIIMK,0CHOBAHUITI1000011[€HUS M CPABHEHUSL, KpUTEPUUTIPOBOAMMOT OaHAT
n3a;

BOCIIpHHUMATh, (QOpPMYyIHpOBaTh U MpPeoOpa3oBbIBATh CYXKICHHS: YTBEPAUTEIbHBIC
UOTpUIIaTeIbHbIC, e AMHUYHbIE, YaCTHBIENOOIINE; YCIIOBHBIE;

BBISIBIISIThMATEMAaTHYECKNE3aKOHOMEPHOCTH, B3aUMO CBI3UUTIIPOTHBOPEUHSIB(haKTaX, TaHHBIX,H
a0JTI0ICHUAXUYTBEPIKICHUSX ; TPEIaraTbKPUTECPU U ISIBBIIBIICHUS3aKOHOMEPHO CTEHHUTIPOTHBOPE
Ui,

JI€NaThBBIBOIBICHCIIOJI30BAHUEM3AKOHOBIOTUKH, 1€TYKTUBHBIX UM HTYKTUBHBIX yMO3aKJIIOUEH
Wi, yMO3aKJIFOUCHUMTIOAHATIOT UH;

IPOBOJAUTHCAMOCTOATENBHOI0KA3aTEIbCTBAMAaTEMaTHUECKUX yTBEPKACHU I (TIps
MBICHOTIIPOTHBHOTO), BBICTPauBaTh apryMeHTaIuIo, IIPUBOJIUTH



PUMEPHI u
KOHTPIIPUMEPHI;000CHOBBIBATHCOOCTBEHHBIEC YK ACHUSIMBBIBOIBI,



BBIOMpAThCIIOCOOpenIeHU ydeOHOM3a1auu (CpaBHUBATEHECKOIBKOBAPHAHTOBPELICHUS, BEIOUP
aTbHAMOO0JICEO AX O ISIIUICYIETOMCAMOCTOS TEIbHOBBIICIICHHBIXKPUTEPHEB).

ba3oBblenccienoBarelbCcKUeNeiiCTBUS:

UCIOJIb30BaTHBOMPOCHIKAKUCCIIEI0BATEIbCKUUNHCTPYMEHTIIO3HAHUS; POPMYITHPOBATHBOIPO
Chl,(PUKCUPYIOLTUETPOTUBOPEUHE, TPOOIEM Y, yCcTaHABINBATHCKOMOCU JTAHHOE, pOPMUPOBATHIUIIO
T€3y,apryMEHTHPOBATbCBOIONO3UIINIO, MHEHHUE;

IPOBOIUTHCAMOCTOSTEIbHOCINIAHUPOBAHHBIHAKCIIEPUMEHT, CCIIE0BAHUETIOYCTaHOBIEHUIOO
coOeHHOCTEIMaTeMaTHYECKOTr000BEKTA, ABJICHUS, TPOIIECCa, BBIBICHHIO3aBHCUMOCTEHMEK Y00 s
eKTaMM,sBJICHUSAMHU, IPOLIECCAMU;

caMo CTOHTGJ’IBHO(bOpMy.HI/IpOBaTLO 60 6IJ_[CHI/IﬂI/IBbIBOI[LIHOpGSyJ'IBTaTaMHpoBe)léH HOFOHa6J'IIO,I[
CHUA,UCCIICAOBAHUA,0HCHUBATHAO0CTOBCPHOCTBIIOTYYCHHBIXPC3YIJIbTATOB, BbIBOI[OBI/IO606I_H€HI/II71;

IMPOTrHO3UPOBATHBO3MOKHOCPA3BUTUCTIPOLCCCA,aTAKKEBbIIBUT'ATHITPCATIOIOKCHUAOCTOPA3B1
TUVBHOBBIXYCJIOBUAX.

Padoracundopmanmueii:

BI)ISIBH?ITB)IG(1)I/IIII/ITI)H/IH(1)OpMaHI/II/I,I[aHHI)IX,HeO6XOJII/IMBIXI[J'I$[OTBeTaHaBOHpOCHI[J'I?[pGIHGHI/IHB
ajgayu,

BbIOMPATHUHPOPMALITION3UCTOYHUKOBPA3INYHBIXTUIIOB,aHAIM3HUPOBATh,CUCTEMATU3UPOBAThH
HMUHTEPIPETUPOBATHUH(OPMALINIOPA3TUYHBIXBHI0BU(OPMITPEICTABICHHUS;

CTPYKTYpPHPOBaThUH(OPMALIUIO, IPECTABIATHEEBPA3INYHBIX HOPMAX, LILTIOCTpUPOBAThIpadu
YECKU,;
OLIEHMBATbHAAEKHOCTHHH(DOPMAIIIMIIOCAMOCTOSITETbHOC(HOPMYITUPOBAHHBIMKPUTEPHSIM.

2) VHueepcanbHbieKOMMYHUKAMUGHbleOeticmaus, 00ecneuusamchopmMupo8aHHOCMbCoyu
ANIbHBIXHABBIKOBOOYUAIOWUXC.

Oo0menne:

BOCHpI/IHI/IMaTLI/I(I)OpMy.]II/IpOBaTLCY)KIIGHI/ISIBCOOTBCTCTBI/II/ICyCJIOBI/ISIMI/II/II_ICJ'ISIMI/IO6H_ICHI/I$I;${CH
0,TOYHO,I'PaMOTHOBBIPAXKATbCBOOTOUYKY3PCHHUABYCTHBIXUITMCbMEHHBIXTCKCTAX, 1aBATBIIOSICHCHU A
HOXO,Z[prI_HCHI/I}ISa,[[a‘-II/I,KOMMCHTI/IPOBaTBHOHy‘IeHHBIﬁpe3yHBTaT ;

BX0]1€00CYKICHH3aaBaTHhBOTPOCHITIOCYIIIECTB YOOC YK AaeMOUTEMBL, ITPOOIIEMBI, peliaeMoiiza
Jlauu, BbICKA3bIBaThU/I€U, HAIIeIEHHBICHATTOUCKPEILIEHUS; CONIOCTABIISA ThCBOUCY K ICHUSICC YK ICHU S
MUPYTUXy4aCTHUKOBINAJIOra,00Hap Y’KUBAThPA3INYUENCX0ICTBOIIO3U I ; BKOPPEKTHOPopme
(hopMyTupOBaTHPA3HOTIACHS],CBOMBO3PAKECHNUS,

NPEJICTaBISATh PE3YIbTAaThl pPELIEHUA3aJaun, IKCIIEPUMEHTA,
HCCIIEeI0BAaHUS, IPOEKTA;CAMOCTOSATEIbHOBBIONPATH(OPMATBBICTYIIICHUSCYUETO
M3aJaunpe3eHTallMMMOCO0EHHOCTeHayIMTOPUH.
CoTpyaHu4ecTno:



MOHUMATHUUCIIOIH30BaATHIIPEUMYIIIECTBAKOMAHTHON HUHANBUAYAIbHONPAOO THIPUPEIICHUN
y4eOHBIX3aa4; IPUHIMATHIIETHCOBMECTHOMIEATETHHOCTH, INTAHUPOBATHOPraHU3AI[MIOCOBMECTHO
HpaboThI,pacnpeensIThBUABIPAOOT, JOTOBAPUBATELCS,00CYKAATHIIPOIIECCUPE3YABTATPAOOTHI;0000
IAThMHECHUSTHECKOJIbKUXITIOJICH

¢y4aCTBOBATHBIPYMIOBLIX HopMaxpadboTh(00CYK IeHHS,00MEHMHEHHUN, «MO3TOBBICIITYPMBI»UHUHBIE);

BBITTOTHSTHCBOIOYACTHPAOO THIMKOOPIMHUPOBATHCBOUICHCTBUSACAP YT UMUWIICHAMH
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KOMaH/Ibl;01[€eHUBaThbKaue€CTBOCBOETOBKIIA/IaBOOIIUHATIPO YK TIIOKPUTEPHUSAM,CPOPMYTHPOBAHHBIM
Y4aCTHUKaMUB3aUMOACHCTBHUS.

3) Vuusepcanvnviepezynamuenvledeticmaus, 00ecneuusaompopmupo8aHuecmplCio8blXycm
AHOBOKUINCUSHEHHBIXHABLIKOBIUYHOCU.

CaMOOPFaHI/IElaIII/Iﬂ:

COCTaBISTHILIAH, A ITOPUTMPEIICHHUSI3a1a91, BBIOUPATHCIIOCOOPEIICHUACYIETOMUM SIOTITIXC
SIPECYpCOBUCOOCTBEHHBIXBO3MOKHOCTEH,apTyMEHTUPOBATHUKOPPEKTUPOBATHBAPUAHTBIPEIIIE
HUHCY4ETOMHOBOMMH(BOpPMAITHH.

CaMOKOHTPOJIb:

BH&I[GTI)HaBI)IKaMI/IHOBHaBaTeHLHOpre(1)JICKCI/II/IKaKOCO3HaHI/IHCOBepmaeMBIXHeﬁCTBHfIHMBICHH
TCJIIBHBIXIIPOLCCCOB, UXPE3YIBTATOB ;BJIaIIeTI)CHOCO6aMI/ICZlMOHpOBepKI/I,CaMOKOHTpOHHHpOHeccaH
pGSYJ'IBTaTapCI_HCHHHMaTCMaTquCKOﬁSaHa‘{I/I;

MPEABUACTHTPYAHOCTH,KOTOPHIEMOTYTBO3HUKHYTHITPUPEIICHUN3a/1a91,BHOCUTHKOPPEKTUBBIB
NeSITeNIbHOCTbHA0 CHOBEHOBBIXO0CTOSATENBCTB, JAHHBIX,Hall ICHHBIXOLITMO0K, BEISIBICHHBIX TPYAHOC
TeH,

OLIEHMBATbCOOTBETCTBUEPE3YIIbTATALEITUUYCIOBUAM,00BSCHATHIIPUYNHBLI0CTUKEHUS LIINHE T
OCTHXEHUSIPE3YJIbTaTOBAESITEIbHOCTH, HAXOAUTHOIINOKY, JaBaThOLIEHKYTPHOOPETEHHOM YOIIBITY.

HNPEAMETHBIEPE3YJIbTATHI

10KJIACC
OnepupoBaTbIOHATUAMU  TOUKA, TPSAMAs], ITIOCKOCTb.
IIpuMEHATEAKCHOMBICTEPEOMETPUUHUCIIEICTBUAN3HUXIIPUPEILICHUUT€OMETPUUECKUX3a1a4.

OnepupoBaTh MOHATHSAMHU: MNApPAUIETBHOCTh M MEPHEHAUKYIIPHOCTh MPSMBIX
UILUTIOCKOCTEH.

KJ’IaCCI/I(bI/II_II/IpOBaTLBBaI/IMHO CpacCIoJIOKCHUCIIPAMBIX UTIJIOCKO CTCﬁBHpOCTpaH CTBC.

OneprpoBaTbOHATUSIME  IBYTPAHHBIAYTOJI, T PAHUIBYT PAaHHOT'0YTJ1a,peOpPOIBYrPaHHOTOYTI
a;JIMHEHHBIIYTOJIIBYT paHHOTOYTJIA; IPayCHassMepaIByrpaHHOTOYTJIa.

OHCpI/IpOBaTLHOHHTI/I}IMI/I :MHOPOPpaHHI/IK,BBIHyKHBIﬁHHCBBIHYKHBIﬁMHOFOF PAHHUK,3JICMCHT
BIMHOTOT'PpaHHUKA, HpaBHHLHLIﬁMHOF OI'paHHUK.

Pacrno3HaBaThOCHOBHBIEBHILIMHOTOTPAHHUKOB(IIMPAMU1a; IPU3Ma, IPSIMOYTOJIbHBIAIap AL
CIIETHITe,KY0).

KnaccupuuupoBare MHOTOrpaHHMKM, BBIOMpass OCHOBaHMsS UL
kiaccudukanyy (BbIMYKIBIEHHEBBITYKIBIEMHOTOT PAHHUKH; [TPABUITh
HBIEMHOTOT'PAaHHUKH; TP IMBICHHAKIIOHHBICTIPH3MBI, [TApAJLICIICTTUTICIB).
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OnepupoBaTbIOHATHAMU: CEKYIIASIIIOCKOCTh,CEUEHUEMHOTOT PAHHUKOB.
OOBSICHATHIIPUHIIHUIIBITIO CTPOCHUSCEUCHHH, NCTIOB3YsIMETOACIIEIOB.

CTpOUTHCEYCHUIMHOTOIPAHHUKOBMETOIOMCIICIOB, BBITOIHSATh(BBIHOCHBIC ) ITIOCKACYCPTEIK
MU3PUCYHKOBIPOCTHIXOOBEMHBIX (QUT YD BUIACBEPXY,COOKY,CHU3Y.

PeI_HaTBSa,I[a‘II/IHaHaXO)KI[eHI/IereOMeTpI/ILIeCKI/IXBeJ'II/I‘II/IHHOO6p33HaMI/IJ'II/IaJ'IFOpI/ITMaM,HpI/IM
CHAAN3BCCTHBICAHAIUTUYCCKUEMECTOABIIIPHUPCIICHUNCTAaH JAPTHEIXMATEMATHYCCKUX3aIa4YHaBbIYH
CJ'IeHI/IepaCCTOHHHﬁMCX(HYﬂBYMHTO‘IKaMI/I,OTTOHKHHOHPHMOﬁ,OTTOLIKI/I,Z[OHJ'IOCKO CTHU,MCKIOYCKPEC
IMKUBAOIIUMHCATIPAMBIMHU.

Pemarp3anaunnanaxok/1IeHIET€OM eTPUIECKUX BEIMIUHITO00pa3aMHITHAIITOPUTMAM, TPUM
EHASN3BECTHBICAaHAIMTHYECKUEM ETOIBIIPUPEIIEHUACTAHJAPTHBIXMATEMATHYECKUX 3 /1a4HaBbIY 1
CJIICHMEYTJIOBMEK 1Y CKPELIM BAIOIIUMHUCAIIPAMBIMHU,MEKTYTIPAMOMHUILIO CKOCTBIO, MEXK TYIIIIOCKOCT
SIMH, IBYTPAHHBIX YT JIOB.

BbIuncisiTb00bEMBIMIUIONIATUITOBEPXHOCTCHMHOTOT PAHHUKOB(IIPU3Ma, TUPaMU1a) CIIPUME
HEHHEM(OPMYIT; BBIYHCIS THCOOTHOMICHUSIMEK TY TUIOIASIMUATIOBEPXHOCTEH,00EMaMHUTIO IO OHBI
XMHOTOTPaHHUKOB.

OnepupoBaTbIOHATUAMH : CAMMETPHUABIPOCTPAHCTBE; LIEHTP,0ChUIIIIOCKOCTECUMMETPHH; LIE
HTP,0CHUINIOCKOCTbCUMMETPUUPUT YPHI.

N3Bnekats,mpeoOpa3oBbIBATBMMHTEPIIPETUPOBATHUH(OPMALIMIOOTIPOCTPAHCTBEHHBIXTE€OME
TpUUYECKUX (PUTypax,IPEICTABICHH yIOHAUEPTE)KAXUPUCYHKAX.

[IpumensaTs reoMerpudeckue (akTbl Ui pPELIEHUS CTEPEOMETPUUYECKHX
3a]a4,IpeIIoJIararoNX HECKOIbKOIIarOBpeIeH U, eCIINyCIOBUSIPUMEHEH U
s3a/1aHbIBSIBHOM(OpMeE.

[IpuMeHATEIPOCTENIIHETPOTPAMMHBIECPEACTBAUNIIEKTPOHHO -
KOMMYHHUKALIMOHHBIECUCTEMBIIIPUPELIEHUUCTEPEOMETPUUECKUX3a1au.

[IpuBOo AU TEIPHMEPBIMATEMATHYECKUX3aKOHOMEPHOCTEUBIIPUPO AEUKU3HU, PACTIO3HABATHIIP
OSIBJIEHUE3aKOHOBI€OMETPUUBUCKYCCTBE.

[IpuMeHATBENOTyYeHHBIE3HAHUAHANPAKTUKE: AHAIU3UPOBATHPEATIbHBIECUTYAIUUUIIPUMEHST
b W3y4YCHHbIE IOHATUSA B  IIpOlleCC€ IIOMCKA  PEIICHHs
MaTeMaTU4eCKUCHOPMYITHPOBAHHOUITPOOIEMBI, MOICINPOBAThPEAIbHBIECUTYAIIUN
HasA3BIKEr€OMETPUH, UCCIIEN0BATHIIOCTPOCHHBIEMO IETUCUCIIONIB30BAHUEMTI €OMETPUYECKUXITOHSAT
uinuTeopeM,annapaTaanreOpbl;peaTbpakTHYeCKNe3a1auH,CBI3aHHbIECHAX 05K ICHUEMI €OMETPH
YECKUXBEIUYMH.

11KJIACC
OnepupoBaTbNOHATHSIMU: IUITUHAPUIECKASTIOBEPXHOCTH,00pa3yIOHEIUITNHAPUIECKONIIO

BEPXHOCTH; [IMIITMHIP;KOHNYECKAATIOBEPXHOCTh,00pa3yIOIIMEKOHHUECKOMITOBEPXHOCTH, KOHYC; C(h
€pUYECKaASTIOBEPXHOCTb.
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Pacno3naBaTbTenaBpamieHus (HUIMHIP,KOHYC,chepauntap).
OOBACHATHCIOCOOBINOTYYCHUATEIBPAILCHUSI.
KnaccugunupoBarbB3anMHOEPacIONOKeHHEC(HEPHIMIIIOCKOCTH.

OnepupoBaTbIOHATHSIMU: IIAPOBONCErMEHT,0CHOBAHNECETMEHTA, BBICOTACETMEHTA; [IAPOBO
HCII01,0CHOBAHUEIIAPOBOr0CIIOS, BBICOTALIAPOBOT OCIIOS; LIIAPOBOMCEKTOP.

BbIuuciiaTh00bEMBIUIIIONIATUIIOBEPXHOCTEHTEIIBPAIICHHS, T€OMETPUICCKUX TEICTTPUMEHEH
ueMdopmyi.

OneprpoBaThIOHATUIMI: MHOTOT PAaHHHUK, BITUCAHHBIMBC(epynonrcaHHbIiioKonocdepsi;che
Pa,BIIMCAHHASIBMHOTOI'PAHHUKHAIIUTEIIOBPALLICHUS.

BbI4ncnsThCOOTHONIEHUSIMEK TYTLIO A IIMUTIOBEPXHOCTEH OO BEMaMUTIO TOOHBIX TEII.

N300pakaTpu3ydaeMbiepUTypHIOTPYKUUCTIPUMEHEHUEMITPOCTHIX YEPTEKHBIXMHCTPYMEHTO

BbimosiHsITh (BBIHOCHBIE ) TIIOCKAEYEPTEKUM3PUCYHKOBIPOCTHIX 00 bEMHBIX QUTYP:BHICBEPX Y
,cOOKY,CHU3Y;CTPOUTHCEUCHUSATEIBPALLICHHUS.

W3Bnekars, nHTEPIPETUPOBATHUNIPEOOPA30BBIBATEUH()OPMALIUIOOPOCTPAHCTBEHHBIXTE€OME
TpUUECKUX PUTypaxX,[IPeCTaBICHH yIOHaUepPTEeKaX UPUCYHKAX.

OnepupoBaTbOHATHEMBEKTOPBIPOCTPAHCTBE.

BrInoaHsaTh A HCTBUSACTOKEHUSIBEKTOPOB, BRBIYNTAHUABEKTOPOBUYMHOKEHUSIBEKTOPAHAYUCIT
0,00BSICHSITh, KAKHMHUCBOMNCTBAMHUOHHO0JIa1a10T.

[IpumensTbIpaBuIOnapayieenuneaa.
OnepupoBaTbNOHATHAMU  AEKaPTOBBIKOOPANHATBIBIIPOCTPAHCTBE,BEKTOP, MOAYJIBBEKTOPA,P
aBEHCTBOBEKTOPOB,KOOPIMHATHIBEKTOPA, YT OJIMEKyBEKTOPAMU,CKATSIPHOETIPOU3BEACHUEBEKTOP

OB,KOJIJIMHCAPHBICUKOMITTIAHAPHBICBEKTOPHEI.

HaxoautbcyMMyBeKTOpPOBUIIPON3BEIEHUEBEKTOPAHAYHCIIO, YTOIMEXKTYBEKTOPAMHU, CKAJISIPH
OETPOU3BEACHNE, PACKIIAIBIBATHBEKTOPIIOIBYMHEKOJJINHEAPHBIMBEKTOPAM.

3amaBaThILIO CKOCTBypaBHeHI/IeMBJIGKapTOBOﬁCHCTeMeKOOp)II/IHaT.

[Ipumensaty reomeTpuyeckue (HaKTbl IS PEIICHUS  CTEPEOMETPUUYECKUX
3aa4,[IpeaArnojaarartomuxHCCKOJIbKOMAroBpCcHu,CCINYCIIOBUATIPUMCHCHU
si3a7JaHBIBIBHOM(OpME.

PemarbnpocreiimmereomeTpuyecknesagauiHalpUMEHEHUEBEKTOPHO -
KOOpPJAMHATHOTOMETO/Ia.
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PCH_IaTBSa,I[a‘II/IHa,HOKa3aTeJ'IBCTBOMaTeMaTI/I‘IeCKI/IXOTHOIHeHI/II\/'II/IHaXO}K)IeHI/IeFGOMeTpI/I‘IeCK
I/IXBCJ'II/ILII/IHHOO6paSHaMI/IJ'II/IaJ'IF0pI/ITMaM,HpI/IMeHHHI/ISBeCTHHeMCTOI[BIHpI/IpCH_ICHI/II/ICTaHI[apTHBIX
MaTeéMaTU4YCCKuUXx3aaay.

[IpuMeHaTbIpocTeNIINEeTPOTrPAMMHBIECPECTBANAIEKTPOHHO -
KOMMYHUKAIIHOHHBIECUCTEMBINPUPEIICHUUCTEPEOMETPUIECKIX3a/1aY.

[IpuBoAUTBIIPUMEPBIMATEMATUYECKUX3aKOHOMEPHOCTEUBIIPUPO ACUKU3HU, PACTIO3HABATHIIP
OSIBJICHUE3aKOHOBI€OMETPUMBUCKYCCTBE.

IIpuMeHATHIOYyYeHHBIC3HAHUAHAIPAKTUKE: AHAIU3UPOBATHPEAIbHBIECUTYAUUUIIPUMEHST
b U3Y4YCHHbIE IOHATUSA B  IIpollecCe IIOMCKA  PEIICHUS
MaTeMaTHIeCKUCHOPMYITHPOBAHHOUITPOOIEMBI, MO POBAThPEATEHBIECUTYAIINN
HasA3bIKEr€OMETPHH, UCCIIEN0BATHIIOCTPOCHHBIEMO AEITMCUCIIONB30BAHUEMI EOMETPUYECKUXITOHSAT
uiinTeopem,anmnapaTaanreOpbl;pelaTbIpakTHIECKHE3a/1a41,CBSI3aHHbIECHAX 0K IEHUEMT €OMETPU
YECKUXBEINYMH.
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TEMATHYECKOEIIVIAHUPOBAHUE

10KJIACC
KoanuecrBouacos DeKTPOHHbIe(H
HaumeHoBaHMepa3aeJ0BUTEMII (¢posbie)odpa3oBa
Neni/mm DOIpPaMMbI Beero Kontpoabnbie  IIpakTuueckue e bHbIEpeCYPChE
padoThI padoThbI
1 HekoTopblecBeIeHUAN3IIIIAHUMETPHH 5
5 BBenenne. AKCHOMBICTEPEOMETPUUUUXCIT 5
€/ICTBHS
3 [TapannenbHOCTBIPAMBIXUILIOCKOCTEH 17 2
4 ?:f;e:ril/;(ynﬂpHoCTBHp}IMBIXI/IH 18 1
MHororpaHHukH 11
BekTopsiBpocTpaHCcTBe
IToBTOpEeHune
OBILIEEKOJIMYECTBOYACOBIIOII 68 6
POIT'PAMME
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11KJIACC

KoanuecTBouacon DJIeKTPOHHBIe(H
HaumeHoBaHMepa3aeJ0BUTEMII (¢poBbie)odpa3oBa
Neni/mu Kontpoabnbie  IIpakTudeckue
porpamMmmbl Bcero TeJbHbIEpecypchl
padoThbI padoTbI
1 [ToBTOpenuexypcareomerpuu 1 Oxitacc 3
2 MeTo1KOOpIMHATBIPOCTPAHCTBE 12 1
3 TemanmnoBepxXHOCTUBPAILICHHS 14 1
4 OOBEMBITETUILIONIAAMUXTIOBEPXHOCTEH 23 1
HrorosoenoBropeHuekypcareomerpuu 1
5 16 1
0-11xmaccoB
OBILIEEKOJIMYECTBOYACOBIIOII 68 4
POIT'PAMME
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IHOYPOYHOEIIVIAHUPOBAHUE

10KJIACC
Koun4yecTBo4yacoB dyieKTpoHHbIEeNH
Jdarau3ydy poBblieoOpa3oBare
Nen/m Temaypoxka Konrtpoabubie IIpakTnueckue
Bcero eHus JIbHbIEpecypChl
padoThbI padoThI
HexoTopblecBeneHusin3mJIaHuMeTpuu(S4acon)
1 [TapaniensHOCTHUNIEPIICHAUKYIIIPHOC 1
THIPSMBIX. Y TJIBIL.
2 TpeyroyibHUKH. 1
3 YeThIpexyroJbHUKH. 1
4 OKpyXHOCTH,BIIMCAHHBIEUOTIMCAHHBIE. 1
5 [Tnomanu.Pemenunesanay. 1
BBenenne. AKCHOMBICTEPEOMETPHHHHXCJIENCTBHA(59aCOB)
5 IIpenmercTepeomeTpun. AKCHOMBIC 1
TEPEOMETPHH.
7 [IpenmercTepeomeTpun. AKCHOMBIC 1
TEPEOMETPHH.
8 HekoTopeiece IcTBUSI3aKCHOM. 1
9 PemennesagaynanpuMeHeHUEaKCHOMCT 1
€pEOMETPUUHNHXCIIEICTBUH.
10 PemennesagaynanpuMeHeHUEaKCHOMCT 1
€pEOMETPUNNUXCIIEACTBUM.
IMapatesbHOCTHIPSIMBIXHILTIOCKOCTEH (1 79acoB)
11 [TapanensHBICIPSIMBICBITPOCTPAHCTRE. 1
12 [TapamenbHOCTBIPAMONUIIIIOCKOCTH. 1
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13 [TapannensHOCTHIPSIMONUIIIOCKOCTH. P 1
elIeHne3a1ay.
14 CkpemuBaronuecsnpsmMbIe 1
15 YrapiccoHanpaBiIeHHBIMUCTOPOHAMU. Y 1
TOJIMEXK TYTIPSIMBIMHU.
Pemennesamaunoreme«B3zaumHoepacnon
16 0’KCHHETIPAMBIXBIIPOCTPAHCTBE. Y TOJIMEXK 1
TTYJIBYMSITIPSIMBIMHU.
Pemennesanaunoreme«l lapa
17 JUIENBHOCTBIPAMBIXUIIIIOCKO 1
cTen».
KonTpoasnaspaboraNelnoreme«Akcu
18 oMmbIcTepeoMeTpun. BzanmHoepacmon 1
0KEHUETPAMBIX,TPSIMOUHUTIIIOCKOCTH.
19 AHanM3KOHTPOJIbHOMPaOOTHLIT 1
apayIeTbHBICTNIOCKOCTH.
20 CpolicTBanapauIeIbHBIXTUIOCKOCTEH. 1
21 Tetpasap. 1
22 [Mapamnenenune. 1
23 3a/1aYMHAIOCTPOCHUECCUCHUH. 1
24 3a/1aYMHAIOCTPOCHUECCUCHUH. 1
25 O06001ennencrucTeMaTu3alus3sHaHUH. 1
26 O06001ennencrucTeMaTu3alusI3HAaHUA. 1
97 KonrponbraaspadotaNe2moteme«l | 1
apayutenenunen. Tetparap».

IMepnenanKyJIsipHOCTHNPAMBIXHILTIOCKOCTEl (184acoB)
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[lepneH UK yIspHBICTIPSIMBIEBIPOCTPAH

28 cree.IlapannensHpienpsMble, IEPIEHINK
YIS PHBIEKINIOCKOCTH.

29 [Ipu3sHaknepneH MK yIIpHOCTUIIPSIMONH
IJIOCKOCTH.

30 Teopemaonpsamoii, nepneH IUKyIIpHONK
IJIOCKOCTH.

31 [lepneHaAMKyIIPHOCTHIIPAMONHIT
nockoctu.Pemennesanay.

32 PaccrosiHneorroukunomiockoctu. Te
OpPEMAOTPEXIIEPIIEHANKYIISIPAX.

33 PaccrosiHneorrouknnomtockoctu. Te
OpEMaoTPEXNEPIECHAUKYIISIPAX.

34 Teopemaorpéxnepnenaukymnsapax.P
elIeHne3a 1au.

35 TeopemaorpéxnepreHaukymspax.P
€IICHNEe3a1au.

36 TeopemaoTrpéxnepreHukymspax.P
€lIeHNe3a/1au.

37 YTOoIMEXKTyTPSIMOUHTUIIOCKOCTBIO.

38 JIByrpaHHBIITYTOJI.

39 [Tpu3HaKnepneH UK yaspHOCTUABYXIT
JIOCKOCTEHN.

40 [IpsiMoyronpHBIAIApATIICTICITUTIC]T.

41 CBolicTBanpsIMOyroJIbHOTONapaie

nenunena.Pemennesanay.
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[ToBTopenue.llepneH IUKYISIPHOCTH

42 IIPSIMBIXUILIOCKOCTEH.

43 [ToBTopenue.llepneH IUKyAIpHOCTHIPS
MBIXHUILIOCKOCTEN. Penennesanay.

44 O060011eHNEeNTTIOBTOPEHHE.
KonTtpoasnaspaboraNe3noreme«

45 [lepneHANKyISPHOCTHIPAMBIXHUILT
OCKOCTEN».
Muororpanauku(1lyacos)

46 [TonsiTHEMHOTOTpaHHUKA.

47 [Tpusma.llimoniaapnoBepXHOCTHIT
PHU3MBL.

48 [ImomanenoBepxHoCcTUNPU3MBL. P
elnIeHne3aay.

49 [ImomanenoBepxHocTUNPU3MBL. P
elIeHne3aay.

50 [Mupamuna.

o1 [IpaBunpHasgsnupaMua.

52 [Tupamua.Pemenunesanad.

53 VYceuennasnupamuaa.lnomaaemnose
PXHOCTUYCEUCHHONUTTUPAMU/IBI.

54 CummetpusBnpoctpancTBe. I lonstuen
PaBUILHOTOMHOTOTPaHHHKA.

55 CummertpusBnpoctpancTe. [ lonsituen
PaBUILHOTOMHOTOIPAHHHKA.

56 KonTtponrsaasgpadoTaNednoreme«

MHOTrOTrpaHHUKW.
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BekTopbiBnpocrpancTee(6uacoB)

S7 ITonsTHEeBEKTOpa. PaBEHCTBOBEKTOPOB. 1

58 CnoxeHnenBbIYUTaHUEBEKTOPOB.C 1
YMMaHECKOJIBKUXBEKTOPOB.

59 YMHO)KEHUEBEKTOPHAYHUCIIO. 1

60 KommnanapueieBekTopsl. I IpaBunon 1
apaueNenunesa.

61 PasznoxxenueBexkropanoTpéMue 1
KOMILUIaHApPHBIMBEKTOPAM.

62 KonrponsaaspadboraNeSmoreme«B 1
EKTOPBI».
IMoBTOpeHue(64acon)

63 HToroBoenoBTopeHne. AKCHOMBIC 1
TEPEOMETPHUUUUXCIEICTBHSL.

64 [ToBTopenue.[lapannenbHOCTBIPSIMBIXU 1
IUIOCKOCTEH.
[ToBTOpenue. TeopemaoTpEXnepneHIuKy

65 Jpax,yroaMeKIynpsIMONUIUIOCKOCTBIO. 1

66 HToroBasikoHTpOIbHAsIpabOTA. 1
AHanu3koHTpoJIbHOHpaboTh. IloBTOpEH

67 ne.BeKTophIBIIPOCTPaHCTBE, UXITPUMEHE 1
HHUEKpEIICHNI03a1ay.

68 3aKJIFOYUTETBHBINYPOK- 1
OeceanoKypcyreoMeTpuH.

OBUIEEKOJIMYECTBOYACOBIIOIT 68

POI'PAMME




20



11KJIACC

KosmmyecTrBouacoB DJIeKTpOHHBIeNH ()
Jaran3yd  poBbleoOpa3oBarte
Neri/m Temaypoka Kontpoasnbie IIpakTuueckue
Bceero eHus JIbHbIEPeCYpPChI
padoThI padoThI
IMoBTopenuexkypcareomerpunlOxiacca(3uaca)
1 [TapanienbHOCTHUNEPIEHAUKYISIPHOCT 1
bBIIPOCTPAHCTBE.
MHOTOrpaHHUKH.
BexTopsl.
MetoakoopauHarBnpocTpancre(124yacoB)
4 [IpsmMoyronpHasCHCTEMaKOOPIMHATBI 1
pPOCTpaHCTBE.
KoopnunateiBekTopa.
KoopnunatsiBekTopa.
7 CBSI3bMEXKTYKOOPIMHATAMHBEKTOPOBH 1
KOOPJIMHATAMHUTOYCK.
8 [Tpocreiimmes3a adnBKOOPAMHATAX. 1
9 YroamexayBekropamu. CKansipHOen 1
POU3BENICHIEBEKTOPOB.
10 YroamexayBekropamu. CKalspHOE 1
POU3BE/ICHUEBEKTOPOB.
1 BrrarcieHre yriioBMeK Ty TPSIMBIMUAUTLT 1
OCKOCTSIMH.
12 JBuxenue. BUabIaBuKeHUSL. 1
13 JIBr>xenue. Bunbl Bk eHUA.
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[ToBTOopenue.PemennesanaunoremMe«

14 MeToAKOOPAUHATBIPOCTPAHCTBEY. 1

15 KonrponbraaspadotaNelmoreme«MeTro 1
JTKOOPIMHATBIIPOCTPAHCTBEY.
TenannoBepxuocTuBpamenus(1l4uacon)

16 [TonsaTuenumuHapa. 1

17 [TnomaapmoBepXHOCTUIIMIIMHIPA. 1

18 Hunuuap.Pemenunesanay. 1

19 Komnyc. 1

20 [Tno1maapnoBEepXHOCTHKOHYCA. 1

21 Y ceueHHBINKOHYC. 1

22 Cdepanmrap.YpaBaeHuechepsl. 1

23 B3aumMHoepacnonoxxeHuechepbIui 1
JTIOCKOCTH.

24 KacatenpHasminockocTbkchepe.

25 [Tnomaascdepsr.

26 Pewmenuesagau. MHOrorpaHHuKH, 1| 1
WIHHJIP,KOHYCHIIIAP.

97 Pemenueszagay. MHOrorpaHHuKH, 1| 1
WIMH]P,KOHYCHIIIAP.

28 [ToBTOpeHnenoboOIIeHNE. 1

29 KonTtponpsHaspadbotaNe2moreme«T 1
eJIaBpaICHHS.
O0BbeMbITETHILIOMAHHXTTOBEPpXHOCTEel (23uaca)

30 [TonsTreoobpema. O6bEeMIPIMOYTOTH 1

HOromnapauiCjIennumcaa.
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O6beMIpsIMOYTOJIbHOTONIApAJUIETICTUIIE T

31 a.00BeMIPSIMONIIPU3MBICTPEYTOJIBHUKO 1
MBOCHOBAHHH.
OO0BeMIPSAMOYTOIbHOTONIApAIIIEIICIIUIIS

32 na.00BeMIPAMONIPU3MBICTPEYTOJIBHUK 1
oMBocHOBaHHMPemeHne3aaay.

33 O06BeMIPSIMOUITPU3MBI. 1

34 OOBeMIIPSIMORTIPU3MBE. 1

35 OO0BeMIMITHHIPA. 1

36 OO0BeMIMITHHIPA. 1

37 Brranciienneo65eMOBTEICTIOMOIIBIONH 1
Terpana.

38 OOBbeMHaKIIOHHOUTIPU3MEL. 1

39 OOBbeMnupaMuIbl. 1

40 OO6beMIUpPaMHU/IBL. 1

41 OO6beMIUpPaMHU/IBL. 1

42 ObbemKoHyca. 1

43 Oobnemkonyca.Pemenuesanau. 1

44 PemennesanaunoreMe «OObLEMBITENY. 1

45 Oo6nemiapa. 1

46 Oo6wemmrapa. 1

47 O0BeMIITapOBOTOCETMEHTA, IIAPOBOTOCIT 1
0s1,CEKTOpa.

48 OO0BeMIIapoBOroCerMeHTa, MapoBOTOCT 1

01,CEKTOopa.
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49 [Tnomanbcdepsr. 1
50 Oobwemmmapaunerovacreit. [ momanbcde 1
pbl.Peliennesanay.
51 O06001IeHNENTIOBTOPEHHUE. 1
KonTponpaaspadbotaNe3moreme«O
52 OBEMBITEIUTLIONIATMUXITOBEPXHOC 1
Tei».
HroroBoenoBropennexypcareomerpunl0-1lkmaaccos(164acon)
53 AKCHOMBICTEPEOMETPHH. 1
o4 [TapanienbHOCTHBIPOCTPAHCTBE. 1
55 [lepneH UK YIIPHOCTHBIIPOCTPAHCTBE. 1
56 MHoOTOTpaHHUKH. 1
o7 MHoOTOrpaHHHKH. 1
58 MHoOTOTpaHHUKH. 1
59 BexTopeIBIpOCTpaHCTBE. 1
60 TeJ‘IaBpaH_IteIJI/IH.HJ'IOIl[aI[I/II/IXH 1
OBEPXHOCTEH.
61 TenaBparienus. 1
62 TenaBparienusi. 1
63 OObembITen. 1
64 OObembITen. 1
65 HToroBasikoHTposIbHasApaboTa. 1
66 KombunanuucBnmcaHusIMUChEpamMu. 1
67 KombunanuucBnmcanasIMUChEpamMu. 1
68 KombunanuucBnmcaHusIMUChEpamMu. 1
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OBILIEEKOJIMYECTBOYACOBIIOII

POI'PAMME 08
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YYEBHO-
METOAUYECKOEOBECIIEYEHUEOBPA3OBATEJIBHOI'OITPOLOECC
A

OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBI/UVIAYYEHUKA

10kaacc

JI.C.Aranacsu,B.®.byry3os,C.b.Kagomiies,dD.I".ITo3usk,JI1.C.Kucenesa.I 'eomerpusi(6a30BbI
nuyrnyoneHusiitypoBenb).10-11knaccer. YueOHrk. Mocksa. «[IpocBemieHney.

b.I'.3uB. lunaktnyeckuemarepuanbinoreomeTpumn s 1 Oxnacca.Mocksa. «I IpocBerienue.

11xaace

JI.C.Atanacsn,B.®.byry30B,C.b.Kagomies,d.I".I1o3usk,JI.C.Kucenesa.l'eomerpus(6a3oBbl
inyrnyonenusiiiypoBenb).10-11kmnaccer. Yueonnk.MockBa. «[ [pocBenieHue.

b.I".3uB./Ilnnaktuueckuemarepuansinoreomerpunaiisl 1 kinacca.Mocksa.«lIpocBemnienue.

METOAUYECKUEMATEPUAJBIIJIAYYUTEJIA

E.M. PabunoBuu. 3a1aunnynpa)KkHeHUSTHarOTOBIX yepTexax.10—
11knaccel.l'eomerpus. Mockaa. «nekcay.

A.IT.LEpmosa,B.B.I"o1060poapk0.CaMOCTOSITEILHBIENKOHTPOJIbHBIEPaOOThL. I comeTpusi1 0—
11.Mockaa.«Mnekca.

A.I1l.Epmosa,B.B.I'o1060poabko. Y CTHBIETPOBEPOUHBIEU3aUETHRIEPAOOTHIIOT€OMETPUUAIIS
10-11knacca.Mocksa.«nekca.

Maremartuka.BeposTHocThUCTaTHCTHKA. 7 -
9xunaccel. bazoBeliiypoBeHb. MeTo1uuecKoenocooneKnpe AMETHO TN HUIYY€OHUKOBIIOBEPOSIT
Hoctuucratuctukel.P.Boiconkoro, . 4. Slmenkononpenakuuen . 4. Slmenxo.

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbI
CETUUHTEPHET

JI.C.Aranacsu,B.®.byry308,C.b.Kanomues,d.I".I1o3us1xk,JI.C.Kucenea.l 'eomeTpusi(6a3oBbl
nunyrnyoneHublitypoBeHb). 10-11kmacchr. nekTpoHHasipopMaydeOHUKA.
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